Abstract
TM is an important component of sound conduction as its vibratory character is necessary for sound transmission in human beings. Perforation of TM may be caused by:
(1) Change in air pressure ( blow in the ear, blast injury, eustachian tube inflation, nitrous oxide anesthesia and hyperboric oxygen treatment.) (2) By fluid ( syringing, caloric test, diving.) (3) By solid objects (instrumentation, attempt to foreign body removal, match stick, hair clips and sparks of hot metal). Rupture due to air pressure change occurs mostly in the anteroinferior quadrant of TM. Atrophic segments are likely to rupture at pressure change at least 50% lower than a normal TM 2 . Fracture bone of skull is an important cause when the fracture line involve the attachment line of TM. Lightening strike may cause rupture as rapid heating of intracorporal gas and increased middle ear pressure 3 .
Materials and Methods
It is a retrospective study of 210 cases of traumatic perforation of tympanic membrane (TM) within the period of March 2013 to February 2014 in two upazilla health complexes of Comilla district namely Nangalkot and Muradnagar which are the two government primary health care settings located in rural, remote and densely populated area. In this period we have seen a total 13800 patients, out of these 210 patients were of traumatic perforation of TM (1.52%). The included patients were presented within two weeks of injury and had no history of external or middle ear diseases.
Data were collected from OPD and IPD medical records including demographic data, date, mode of trauma, otoscopic finding, tuning fork test, kind of therapy and their result. Audiometry was not included due to shortage of facility. All patients were treated conservatively with antihistamine, antibiotics (oral and/or local in infected cases) and painkiller for 7-10 days, avoidance of letting water into the ear and self ear cleaning. No surgical interventions were done but myringoplasty were advised to those whose perforations were not healed within 03 months. The perforation is classified as 1) anterosuperior, 
Results

Table-I: Age &Sex distribution
Age ranges from 2 year to 57 year with the mean age of 28.20 year. The youngest patient was of 2 year old who affected by unnoticed force by another baby while he was playfully cleaning his ear by a cotton bud. The oldest patient was of 57 year old who injured his ear by syringing by a quack doctor to remove a foreign body. 61.90% (n=130) patients were in the age group 21-40. Out of them maximum incidence (39.05%) was among 21-30 year age group. We found males were affected more (54.76%) than that of females (45.24%). Male to female ratio was 1.18:1.
Table -II: Laterality of Trauma
70.95% (n=149) patients were affected in their left ear and 29.05% (n=61) patients were affected in their right ear. The predilection for the left ear may be due to the fact that slap was the major etiological factor in this series and a right handed person tends to slap the victim facing to him over the left ear. No patient were attended with two ear affected
Table -III: Presenting complaints
In our study majority of the patients presented with tinnitus 76.67% (n=161) followed by aural fullness 62.38% (n=131) & hearing loss 57.14% (n=120). Blood in ear canal was found in 28.09% (n=59) cases while 35.23% (n=74) cases attended with infection. 58% (n=122) patient presented with more than one complaints.
Table -IV: Aetiology
In this series most common etiological factor was slap 52.86% (n=111 35.13% (n=39) husbands were the main culprit for a female victim which is 18.58% of total cases. Other family members (father, mother, siblings ) were responsible for 12.60% (n=14) which is 6.66% of total cases. 
Discussion
In this series we found the young age group(21-40 years) peoples had the highest incidence which is 61.89% (n=130). Out of this the maximum incidence 39.04% (n=82) was among 21-30 years age group. This finding coincides with most of the similar studies 4, 5, 6, 7 . Males were slightly predominated over females (54.16% vs 45.84%) which is almost similar with other studies 5, 6, 7, 8, 9 . Afolabi et al 10 found male to female ratio -2.5:1 whereas Linderman et al 11 showed female predominated over male. Almost all studies 5, 7, 10, 12 showed left ear to be affected more than right. We also found the same incidence as left ear 70.95% (n=149) & right ear 29.05% (n=95) ( Table-II) . The predilection for the left ear may be due to the fact that slap was the major etiological factor in this series and a right handed person tends to slap the victim facing to him over the left ear. In our study slap was the highest incidence of mode of injury (Table-III & IV) . That's why left ear incidence was more than right ear.
In our study most of the patients presented with tinnitus 76.67% (n=161), aural fullness 62.38% (n=131) & hearing loss 57.14% (n=120) ( Table-III Conductive type of hearing loss was measured by tuning fork test to all patients. Audiometry was not included in our study.35.23% (n=74) cases in our study presented with infection &Afolabi et al 10 found it in 37.50% cases.
In our study physical assault (Table-IV conducted his study in a warfull city, Bagdad of Iraq from 2011-2013 where bomb blast was a common happening everyday which may be the fact of this high incidence.
We found husbands are the main culprit for their wives to rupture tympanic membrane by slapping 35.13%. Including other family members( father, mother, siblings) slapping accounts for 48% which reflect the family disharmony including marital conflict of our study area (Table-IV, V) . In Nigeria 27.5% slapping occurred for marital conflict as showed by da Lilly-Tariah et al 13 . Attempt at removing foreign body, self ear cleaning with variety of objects like cotton bud, pin head, match stick and wax removal in an unskillnied manner either by the parents or the primary health care physician/quack with TM perforation was an important cause found mostly among the children similar to other studies 2, 14 .
Like that of other studies we found small perforations (Grade-I) had the high incidence 60% (n=126) which coincided with Al-Juboori et al 9 Most traumatic perforations have a tendency to heal spontaneously. In our study we found 88% (n=185) cases healed at 3 months which is comparable to other studies 4, 15, 16 . Two main factors that predispose to failure of the perforation to heal are loss of tissue & secondary infection 10 . Small perforations are more likely to close spontaneously than larger one 2 . We observed these in our study. In our study the TM healed spontaneously with prophylactic antibiotic cover & strict observation of the instruction not to allow water or any other fluid enter into the ear. By 1-3 months follow up there was complete healing of the membrane and return to normal hearing in majority of uncomplicated cases. If the perforation fails to close spontaneously in 3-6 months (in absence of infection), surgical closure is indicated 2 . As all our patients in this study had conservative, non-touch technique or non-surgical treatment we referred for myringoplasty after 3 months. Wet perforation with bloody or watery discharge significantly improve the healing rate and shortened the average perforation closure time as compared with dry perforation 8 .
In conclusion,traumatic perforation of TM have excellent prognosis. The clinical outcome of spontaneously healing is generally associated with perforation size, etiology & whether dry or wet. Late presentation and wrong intervention predispose to complication & poor outcome. Social awareness is required to reduce the hearing handicap and unwanted complications.
